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(54) ENDOSCOPE 
(57)Abstract: 

PURPOSE: To change the observational 
direction without changing the direction of the 
endoscope image, or to correct the inclination of 
the endoscope image without changing the 
observational direction, with a simple 
constitution. 

CONSTITUTION: An endoscope 1 has an object 
lens 7 in the end part 6 of the inserting part 4, 
and is provided with a slender inserting hole 13 
in the inside of which an image pickup unit part 
3 can be inserted, and also is provided with a 
jacket tube 2 having a detaching part 15 by 
which the image pickup unit part 3 can be 
turnably and detachably fixed to the base end 
part, The endoscope also has a slender inserting 
part 12 in which a solid image pickup device 21 

that has been made up so as to be capable of being inserted into the inserting 
hole 13 of the jacket tube 2 for picking up the image that has been introduced by 
the object lens 7 of the jacket tube is provided at the end part, and is provided 
with an image pickup unit part 3 where the image pickup unit part body 14 in the 
base part is turnably fixed to the detaching part 15 of the jacket tube 2. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1This document has been translated by computer. So the translation may not 
reflect the original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] 

[Claim 1]An endoscope comprising: 

A coat pipe part which has a detaching part which is [ that rotation of said imaging 
unit part is free and ] fixable to a base end enabling free attachment and 
detachment while it has an object lens in a tip part and an insertion hole of thin 
length who can insert an imaging unit part in an inside is provided. 
An imaging unit part which is constituted so that insertion into an insertion hole of 
said coat pipe part is possible, has an insert portion of thin length who formed an 
image sensor which picturizes an image drawn from an object lens of said coat pipe 
part in a tip part, and is fixed to it by detaching part of said coat pipe part enabling 
free rotation. 



[Translation done.] 



JP,06-209904,A [DETAILED DESCRIPTION] 



1/7 v 



* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

"I.This document has been translated by computer. So the translation may not 
reflect the original precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application]This invention relates to the endoscope which equipped the 
tip part of the insert portion of thin length with the image sensor especially about 
the endoscope used when performing intraperitoneal observation and treatment 
endermically. 
[0002] 

[Description of the Prior ArtjThe endoscope apparatus which can insert the insert 
portion of thin length into the abdominal cavity etc., and can perform observation 
and the various treatment of a tested part conventionally is used widely. 
[0003]The endoscope which generally performs observation and treatment of the 
organ in the abdominal cavity, etc. changes into an electrical signal the object 
image incorporated with the object lens with the solid state image pickup device 
allocated behind the object lens at the tip of a scope, as shown in JP f 62-96922,A. 
This electrical signal is led to a video processor via an electric cord, video-signal 
processing is carried out in a video processor, and an endoscope image is 
displayed on TV monitor. 

[0004] 

[Problem(s) to be Solved by the Invention]The endoscope which formed the solid 
state image pickup device at the tip of the above insert portions, Since a solid 
state image pickup device also rotates by an endoscope and one, and the 
endoscope image on a monitor will rotate and incline or will become upside-down if 
an endoscope body is rotated, there is fault of being hard to carry out grasp of the 
gravity direction in the case of observation of an organ etc. and grasp of a motion 
of a treatment implement. 

[0005]When an endoscope tends to be rotated and it is going to amend inclination 
of an endoscope image, an observation direction changes and it becomes 
impossible in particular, to observe a target part in the endoscope of a strabism 
type or a side ** type, when the endoscope image on a monitor inclines. 
[0006]For this reason, it gave up amending inclination of an endoscope image, while 
the way person always considered the four directions of the endoscope image in 
the head, the monitor needed to be seen, and there was a possibility of having 
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been hard to observe or mistaking treatment etc. 

[0007]Although the endoscope which formed a means to have made the optical 
system of an endoscope, etc. pivotable and to change a line of sight into the U.S. 
JP,4,699,463,B gazette or the No. 5,088,819 gazette is proposed, With such 
composition, the structure of a line-of-sight conversion method will become 
complicated, and enlargement of a device and complicated-ization of operation will 
arise. 

[0008]This invention was made in view of these situations, and an object of this 
invention is to provide the endoscope which an observation direction is changed by 
easy composition, without changing direction of an endoscope image, or can amend 
inclination of an endoscope image without changing an observation direction. 
[0009] 

[Means for Solving the Problem]An endoscope of this invention is characterized by 
comprising: 

A coat pipe part which has a detaching part which is [ that rotation of said imaging 
unit part is free and ] fixable to a base end enabling free attachment and 
detachment while it has an object lens in a tip part and an insertion hole of thin 
length who can insert an imaging unit part in an inside is provided. 
An imaging unit part which is constituted so that insertion into an insertion hole of 
said coat pipe part is possible, has an insert portion of thin length who formed an 
image sensor which picturizes an image drawn from an object lens of said coat pipe 
part in a tip part, and is fixed to it by detaching part of said coat pipe part enabling 
free rotation. 

[0010] 

[Function]a coat pipe part and an imaging unit part — rotation — by providing 
enabling free and free attachment and detachment, a coat pipe part and an imaging 
unit part become pivotable relatively. 
[0011] 

[Example]Hereafter, the example of this invention is described with reference to 
drawings. Dr aw ing 1 is a section explanatory view showing the composition of the 
endoscope concerning one example of this invention. 

[0012]The endoscope 1 of this example is constituted including the coat pipe 2 of 
thin length, and the imaging unit part 3 inserted into the coat pipe 2. The coat pipe 
2 has the main part 5 of a coat pipe of a large diameter from the coat pipe insert 
portion 4 of thin length inserted into the abdominal cavity etc., and the insert 
portion 4. 

The insertion hole 13 which can insert the imaging unit part 3 in an inside is 
formed. 

[0013]The object lens 7 which turns to the direction (the drawing 1 Nakaya seal 
shows) which makes fixed inclination to the medial axis of the coat pipe insert 
portion 4 is formed in the tip part 6 of the coat pipe insert portion 4. In the coat 
pipe insert portion 4, the light guide 9 is formed and it is inserted in from the main 
part 5 of a coat pipe of coat pipe 2 base end to the tip part 6. The light guide tip 
part 10 is leaned in the direction which the object lens 7 turns to, irradiates with 
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the illumination light the portion observed with an object lens, and can be 
illuminated now. 

[0014]The insert portion 12 of the thin length of the imaging unit part 3 is inserted 
in this coat pipe 2 from the hand side of the main part 5 of a coat pipe in the 
insertion hole 13. 

The detaching part 1 5 is formed in the base end of the main part 5 of a coat pipe, 
i.e., the opening of the insertion hole 13, and the imaging unit part main part 14 is 
fixed. 

When 0 ring 16 is formed and the imaging unit part main part 14 is attached to the 
detaching part 15, the imaging unit part main part 14 can rotate in the detaching 
part 15 freely to the coat pipe 2, and watertightness and airtightness can be 
maintained at it. 

[0015]The insert portion apical surface 18 of the imaging unit part 3 runs against 
the tip part 1 7 of the insertion hole 13, and the level difference 20 for keeping 
constant the distance of the rear end face 1 9 of the object lens 7 and the insert 
portion apical surface 18 of the imaging unit part 3 is formed in it. 
[0016]On the other hand, the solid state camera 21 for changing into an electrical 
signal the image incorporated with the object lens is allocated in the inside of the 
tip of the insert portion 12 of an imaging unit part. The signal cable 22 is 
connected to the solid state camera 21. 

Transmission and reception of the video signal changed into the electrical signal by 
this signal cable 22 with the driving signal of the solid state camera 21 or the solid 
state camera 21 are performed. 

The camera code 23 is connected to the rear end part of the imaging unit part 
main part 14, and the signal cable 22 inserts in an inside and it is connected to the 
video processor which is not illustrated. Attachment and detachment of this 
camera code 23 are enabled to the imaging unit part main part 14, and it is made 
to make maintenance of the endoscope 1, storage, etc. easy. 
[0017]An example of the manufacturing process of the coat pipe constituted as 
mentioned above is explained with reference to drawing 2 (a) - (c). 
[0018]First, as shown in ^rawing 2 (a), the straight light guide 9 which forms 
cylindrically and consists of fiber bundles is straightly inserted for the coat pipe 
insert portion 4 to a tip, and the insertion hole 13 is formed. Here, the construction 
material of the coat pipe insert portion 4 shall comprise thermoplastic resin, for 
example. 

[0019]Then, as shown in drawing 2 (b), the light guide tip part 10 in the tip part 6 of 
a coat pipe can be leaned in the direction to observe together by bending in the 
direction to apply heat to the tip part 6 of the coat pipe insert portion 4, and 
observe. 

[0020]It grinds so that it may become vertical to the direction which wants to 
observe the coat pipe apical surface 61 together with the light guide 9, as 
furthermore shown in drawing 2 (c) after that, The space 62 for allocating an 
object lens is opened so that it may be open for free passage with the insertion 
hole 13 in the tip part 6 of the coat pipe insert portion 4, and an object lens is 
fixed in it. 

[0021]By manufacturing in this way, structure of a coat pipe can be simplified, and 
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an assembly can be made easy, and it becomes possible to constitute cheaply. 
[0022]as mentioned above — as opposed to the coat pipe 2 — the imaging unit 
part 3 — attachment and detachment — it becomes possible by providing enabling 
free and free rotation to change an observation direction, keeping direction of the 
endoscope image acquired constant by holding the imaging unit part 3 in a fixed 
position, and rotating the coat pipe 2. It also becomes possible by holding the coat 
pipe 2 in the fixed direction, and rotating the imaging unit part 3 to rotate the 
endoscope image displayed on a monitor keeping an observation direction 
constant, and to amend inclination of an endoscope image. Or it also becomes 
possible to adjust inclination of an endoscope image arbitrarily, changing a line of 
sight during observation. 

[0023]Other examples of composition of a coat pipe are shown henceforth. 
[0024] Drawing 3 is a section explanatory view showing the 2nd example of a coat 
pipe. The coat pipe 25 of the 2nd example has the main part 27 of a coat pipe of a 
large diameter like the above-mentioned thing from the coat pipe insert portion 26 
of thin length, and the insert portion 26. 
Insertion of the imaging unit part 3 is attained inside. 

[0025]The nozzle 29 is formed in the tip part 28 of the coat pipe 25. 
It is open for free passage to the channel 31 for performing at least one side of 
returning water provided in the coat pipe insert portion 26, and a supplied air. 
The opening of the channel 31 is carried out in the channel opening part 30 
provided in the main part 27 of a coat pipe. Others are constituted like the coat 
pipe 2 of dra wing 1, and omit explanation. 

[0026]By connecting an external return ing-water means or supplied-air means to 
the channel opening part 30, and sending returning water or the supplied air from a 
returning-water means or a supplied-air means into the nozzle 29 through the 
channel 31 from the channel opening part 30, Waterdrop and dirt which sprayed the 
water or gas for washing on the surface 32 of the object lens of the tip part 28 of 
the coat pipe 25, and adhered to the surface can be removed. 
[0027]Drawing 4 is a section explanatory view showing the 3rd example of a coat 
pipe. In this 3rd example, it had several coat pipes 35a and 35b with which 
direction (the drawing 4 Nakaya seal shows) of an object lens differs, and the 
insertion hole 36 and the detaching part 37 of shape common to each coat pipe 
35a and 35b and a size are provided. By constituting in this way, the same imaging 
unit part 3 can be inserted in several coat pipes 35a and 35b with which lines of 
sight differ, and the imaging unit part 3 can be used in common to two or more 
coat pipes. That is, it becomes possible to constitute cheaply the endoscope with 
which lines of sight differ. 

[0028]Several coat pipes with which optical performances, such as not only a line 
of sight but a line of sight, a field angle, etc., differ are prepared, and coat pipes 
can be exchanged to one imaging unit part according to an observation part etc. 
Exchanging easily is possible when a coat pipe is damaged. 
[0029]By manufacturing each coat pipe cheaply and sterilizing beforehand, it 
becomes possible to prepare many coat pipes as throwing away of a limitation 
once, and a clean coat pipe new always can be used to the same imaging unit part. 
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That is, a coat pipe can be used as sterilization covering of an imaging unit part. 
[0030] Drawing 5 is a section explanatory view showing the 4th example of a coat 
pipe. The coat pipe 40 of the 4th example has the main part 42 of a coat pipe of a 
large diameter like the above-mentioned thing from the coat pipe insert portion 41 
of thin length, and the insert portion 41. 
Insertion of the imaging unit part 3 is attained inside. 

[0031]The light guide cable 43 and the light source connection connectors 44 are 
formed successively in one by the rear end part of the main part 42 of a coat pipe. 
And the light guide 45 which consists the inside of the coat pipe insert portion 41 1 
the light guide cable 43 7 and the light source connection connector 44 of one 
bundle of fiber bundle is inserted in. Others are constituted like the coat pipe 2 of 
drawing 1 . 

[0032]Thus, since the light of a light source can be led to the coat pipe 40 to the 
coat pipe tip 46 by one bundle of light guide 45 which does not have a terminal 
area on the way by forming the light guide cable 43 in one, the loss of the 
illumination light can be prevented and it can illuminate efficiently. 
[0033]Dravying 6 is a section explanatory view showing the 5th example of a coat 
pipe. The coat pipe 50 of the 5th example has the main part 52 of a coat pipe of a 
large diameter like the above-mentioned thing from the coat pipe insert portion 51 
of thin length, and the insert portion 51. 
Insertion of the imaging unit part 3 is attained inside. 

Like the 4th example, the light guide cable 53 and the light source connection 
connectors 54 are formed successively by the rear end part of the main part 52 of 
a coat pipe in one, and the light guide 55 which consists of one bundle of fiber 
bundle in the coat pipe insert portion 51, the light guide cable 53, and the light 
source connection connector 54 is inserted in it. 

[0034]The flexible cover part 56 which can cover the camera code 23 for 
connecting with the imaging unit part 3 inserted in the coat pipe 50 and the video 
processor which is not illustrated is installed in the rear end part of the main part 
52 of a coat pipe. Others are constituted like the coat pipe 2 of drawing 1. 
[0035]By manufacturing cheaply the coat pipe 50 which has such a cover part 56, 
and sterilizing beforehand, Even when it becomes possible to prepare a large 
number as throwing away of a limitation once and it has not sterilized the imaging 
unit part, it becomes possible to use it for an operation promptly by equipping with 
the sterilized new coat pipe so that an imaging unit part and the whole camera 
code may be covered. 

[0036]Drawing 7 is an explanatory view showing the 6th example of a coat pipe, 
and is an A-A line sectional view [ in / dra w ing 7 (a) can be set in an axial 
sectional view, and / in draw in g 7 (b) / (a) ]. 

[0037]The coat pipe 70 of the 6th example has the main part 72 of a coat pipe of a 
large diameter like the above-mentioned thing from the coat pipe insert portion 71 
of thin length, and the insert portion 71. 
Insertion of the imaging unit part 3 is attained inside. 



[0038]The nozzle 74 is formed in the tip part 73 of the coat pipe 70 like the 2nd 
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example. 

It is open for free passage to the channel 76 for performing the supplied air 
provided in the coat pipe insert portion 71. 

The opening of the channel 76 is carried out in the channel opening part 75 
provided in the main part 72 of a coat pipe. 

[0039]In the 6th example, the tee 77 is formed in the channel 76 and the air supply 
path 79 which is more nearly independently [ than this tee 77 / the channel 76 ] 
open for free passage to the space 78 between the tip of the insert portion 12 of 
the imaging unit part 3 and the back end of an object lens is formed. And as shown 
in drawing. 7_(b) f the opening 80 which is open for free passage on the periphery of 
the coat pipe 70 from the space 78 between the tip of an imaging unit part and the 
object lens back end is formed. Others are constituted like the coat pipe 2 of 
dra wing 1 . 

[0040]Thus, when forming the channel 76 and the air supply path 79 in the coat 

pipe 70 and using an endoscope, removal and prevention of the cloudy weather of 

an imaging surface and an object lens are attained by spraying gas on the imaging 

unit part apical surface 81 and the object lens rear end face 82. 

[0041]Drawin g 8 is a section explanatory view showing the 7th example of a coat 

pipe. The coat pipe 85 of the 7th example has the main part 87 of a coat pipe of a 

large diameter like the above-mentioned thing from the coat pipe insert portion 86 

of thin length, and the insert portion 86. 

Insertion of the imaging unit part 3 is attained inside. 

[0042]In the 7th example, the nozzle 89 is formed in the tip part 88 of the coat 
pipe 85. 

It is open for free passage to the space 91 between the tip of the insert portion 12 
of the imaging unit part 3, and the back end of an object lens. 
The space 91 between the tip of this imaging unit part and the object lens back 
end is open for free passage in the channel opening part 90 provided in the main 
part 87 of a coat pipe. 

The air supply path 92 is formed to the nozzle 89 through the channel opening part 
90 and the space 91. 

[0043]Thus r removal and prevention of the cloudy weather of an imaging surface 
and an object lens are attained by spraying gas on the imaging unit part apical 
surface 94 and the object lens rear end face 95 at the same time it carries out a 
supplied air to the object lens surface 93 at the tip of a coat pipe, when forming 
the air supply path 92 in the coat pipe 85 and using an endoscope. 
[0044] Drawing 9 is a section explanatory view showing the composition of the coat 
pipe tip part of the 8th example. The moisture absorption material 104 is allocated 
in a part of space 103 between the tip of an imaging unit part and the object lens 
back end in which the coat pipe 100 of the 8th example is inserted in the tip part 
of the insertion hole 102 provided in the coat pipe insert portion 101 of thin length. 

[0045]Thus, by forming the moisture absorption material 104 in the space 103 
between the tip of an imaging unit part, and the object lens back end, the humidity 
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in this space is absorbed and removal and prevention of the cloudy weather of an 
imaging unit part apical surface endoscope in use and an object lens rear end face 
are attained. 

[0046]By providing the imaging unit part which can rotate [ that attachment and 
detachment are free and ] freely to the coat pipe constituted as mentioned above 
and this coat pipe, and rotating a coat pipe and an imaging unit part relatively, It 
also becomes possible to rotate the endoscope image displayed on a monitor 
without becoming possible to change an observation direction, without changing 
direction of an endoscope image, and changing an observation direction, and to 
amend inclination of an endoscope image. 

[0047]In the above-mentioned example, although the solid state camera showed 
what has been vertically arranged to the axis of an insert portion, it may be aslant 
arranged to an insert portion axis and parallel not only to this but to an insert 
portion axis. 
[0048] 

[Effect of the Invention]As explained above, according to this invention, there is an 
effect it becomes possible to change an observation direction by easy composition, 
without changing direction of an endoscope image, or to amend inclination of an 
endoscope image, without changing an observation direction. 



[Translation done.] 
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DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 

[Dra wing 1]The section explanatory view showing the composition of the 
endoscope concerning one example of this invention 

[Drawing 2] The explanatory view showing an example of the manufacturing process 
of a coat pipe 

[Drawing 3] The section explanatory view showing the 2nd example of a coat pipe 
lDrayMng 4}The section explanatory view showing the 3rd example of a coat pipe 
[Dra wing 5]The section explanatory view showing the 4th example of a coat pipe 
[Drawing 6]The section explanatory view showing the 5th example of a coat pipe 
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[Drawing 1] 
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[Drawing 2] 
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